ABSTRACT. Community-based efforts are essential to address urban social-ecological challenges. Here, we focus on French community gardens. Through participant observation and semistructured interviews, this study seeks to provide empirical evidence on: (1) what motivates volunteer gardeners in French community gardens to undertake this activity, (2) what practices take place in the gardens, and (3) which individual and collective processes are associated with gardeners' experiences in the gardens. Through these questions, we aim to understand how these initiatives relate to environmental stewardship. Our results show that environmental, social, and selfmotivations are the drivers behind gardeners' participation in the gardens. It seems that involvement in the gardens provides opportunities to fulfill those needs and/or motives through different interrelated processes between the individual with him/herself, the human collective, and nature such as: contemplating nature and benefiting from sensory experiences, having access to environmental education, experiencing individual and collective organization, renewing social-ecological relationships, and facing local challenges. We note that French community gardens provide arenas for new experiences of nature. In addition, even if gardens' biophysical features and gardening practices allow a series of processes that provide social and ecological benefits and outcomes, these gardens refer to environmental stewardship practices by cultivating relational values. These values provide opportunities for innovative ways of creative conservation, reflecting how care for ourselves extends to care for others, for places, and for nature.
INTRODUCTION
Predominant urbanization processes are followed all over the world by so-called western consumerist values and lifestyles in urban landscapes (Meier and Lange 2009, Harvey 2013) . These values and lifestyles tend to show similar social and biophysical features, such as: (1) overdependence of citizens upon cars, which limits personal interactions, generates traffic congestion, and creates public health risks and environmental damages through pollution (Davies 2015) ; (2) a fast-paced lifestyle, with little time for leisure and contemplation (Davies 2015) ; and (3) few green spaces, leading to decreasing biodiversity (Richards et al. 2017) and limited ecosystem services (Tratalos et al. 2007 ). Moreover, the scarcity of urban nature, combined with urban lifestyle, may hinder individual relationships with nature, leading to a phenomenon called "extinction of experience" [of nature] (Pyle 1978 (Pyle , 2003 , which is supposed to impact human health and wellbeing, as well as emotions, attitudes, and behavior toward nature, implying in turn a cycle of disaffection toward it (Soga and Gaston 2016) . Clayton et al. (2017) consider that experiences of nature are primarily defined in terms of individual contact with nature and generally recommend that the solution lies in facilitating more opportunities for such contact. The authors recognize that nature experiences are diverse and complex and are embedded in the social and political context, including (1) interactions between individuals and natural entities; (2) social and cultural context; and (3) consequences in terms of new skills, knowledge, or behavioral change (Clayton et al. 2017 ).
Here, we consider "nature" as a dimension of social-ecological systems; we adhere to a community of scholars who use the term social-ecological systems to qualify the complex interconnectedness among social and ecological dimensions (Berkes and Folke 1998 , Folke and Gunderson 2012 , Folke et al. 2016 .
Community-based efforts have emerged to address socialecological dynamics in cities. Presented as "environmental stewardship" or "civic ecology" practices, these initiatives involve interactions between people, other organisms, institutions, communities, and the ecosystems in which these practices take place (Krasny and Tidball 2012) . They provide opportunities to respond to social and ecological challenges (Chapin et al. 2010) . Among the variety of environmental stewardship practices (e.g., community forestry, tree planting and care), community gardens have probably gained more attention because of the range of expected benefits and outcomes awarded to them (Drake and Lawson 2014) . For instance, they can increase local biodiversity (Matteson et al. 2008, Matteson and Langellotto 2011) ; they can foster environmental learning and combat generational amnesia (Bendt et al. 2013) ; they can inspire and reinforce some forms of engagement toward nature and conservation (Krasny and Tidball 2012) ; they can increase nutritional education (Somerset et al. 2005, D'Abundo and Carden 2008) ; they can procure psychological benefits, mainly by reducing mental fatigue (Kaplan 1973) , and promote health (Armstrong 2000) ; they contribute to individual, household, and community food security (Corrigan 2011) ; they can improve environmental sustainability (Stocker and Barnett 1998) and sustainable land uses and planning (Irvine et al. 1999) ; they support social processes and community development (Saldivar-Tanaka and Krasny 2004) ; they provide opportunities to empower residents to assist in rebuilding their environments, their lives, their sense of place and meaning following natural disasters (Chan et al. 2015) . In general, they foster social-ecological system resilience following crises and disaster (Tidball and Krasny 2010a) . According to these benefits and outcomes, community gardens join other urban green practices, such as collectively managed parks and allotments, notably because they promote diverse https://www.ecologyandsociety.org/vol22/iss3/art28/ learning streams, environmental stewardship, and socialecological memory . In the same line, a study conducted in allotment gardens in Stockholm revealed that these gardens provide social-ecological memories of gardening skills and local ecosystems that contribute to ecosystem services and are a source of resilience for the community (Barthel et al. 2010) . Likewise, an informal management of allotment gardens fosters ecological knowledge and a sense of place that might have positive effects on local biodiversity and ecosystem services (Andersson et al. 2007 ).
All these processes are outcomes of environmental stewardship activities and could differ from individual motivations for engaging in such an activity. Numerous researchers have explored people's motivations for volunteering in environmental stewardship, following the framework of functional approach (Bruyere and Rappe 2007 , Asah and Blahna 2013 , Krasny et al. 2014 . Ryan et al. (2001) identified five motivations for volunteer commitment in environmental stewardship programs: environmental help, for instance by restoring natural areas; knowledge, by learning about nature; participation in organized projects; socialization, by joining friends or meeting new people; reflection, which involves personal or emotional benefits. According to Bruyere and Rappe (2007) , environmental stewardship can also be deployed by volunteers who wish to act according to their personal values; who wish to gain job-related experience or to explore new possibilities; for fun, because people already enjoy doing these kinds of activities; and just for being outdoors. Asah and Blahna (2012) added to these motivations the possibility to defend and enhance the ego. As a synthesis, Bramston et al. (2011) proposed an "Environmental stewardship motivation scale" with three categories of motivations: (1) a sense of belonging that refers to the sense of community and the social benefits; (2) caretaking the environment, encompassing themes of making an ecological contribution and a responsibility to leave something worthwhile for future generations; (3) expanding personal learning, whch refers to ecological facts and skill development. Krasny et al. (2014) completed this scale with social-ecological memories and sense of place.
A review of community gardens studies (Guitart et al. 2012) highlighted the most common motivations for participating in these initiatives: consuming fresh food, social development/ cohesion, economic issues, improving health, enhancing cultural practices, increasing knowledge, increasing land accessibility, enjoying nature, improving environmental sustainability and enhancing spiritual practice.
Considering that most of the research on community gardens has been developed in North America (Guitart et al. 2012) and that civic ecology practices reflect local conditions (Krasny and Tidball 2012) , we found it pivotal to explore community gardens in the still largely unexplored French context.
French community gardens
French community gardens (FCG), commonly called "jardins partagés" (which literally translates as "shared gardens"), are increasingly popular initiatives in France. For instance, in Paris, their number increased from fewer than five in 2002 to 113 in October 2016. They emerged at the end of the 1990s (Baudelet et al. 2008) , in an historical context of global enthusiasm about the environment and sustainable development. Some of them have been set up informally, occupying vacant land owned by public or private sectors, but some municipalities (e.g., Paris, Lyon, Lille, Nantes, Montpellier) have also developed programs to frame their setting (Baudelet et al. 2008) . In Paris, dedicated sites are mostly vacant lands temporarily abandoned, before a new assignation or a planned construction. These sites are managed by an association, where the number of associates can range from a dozen to more than 100 persons (but in that case, associates support the initiative but do not necessarily participate in the garden activities). The designated association signs an official agreement with local authorities or landowners, which specifies the modalities of occupancy and use of the dedicated vacant land, activities, and objectives of the association (e.g., garden management, activities planned), duties of the association (e.g., organize activities for the public, respect the neighborhood, favor ecofriendly practices, avoid planting large trees or shrubs, keep the garden in "good" condition and clean) and duration of the agreement (generally 1 year, extendable up to 5 years). Municipality duties are also stated in the convention (e.g., provide equipment, adapted soil, water supply, garden enclosing) (Mairie de Paris 2012a). In addition, the association must sign the agreement "Charte Main Verte" (roughly translated as "Green Thumb Charter") and implement participatory frameworks to increase social cohesion and environmental respect (Mairie de Paris 2012b). In this political context, FCG are managed collectively by volunteers with nonprofit goals to grow flowers and/or edible plants. Although they are public, their enclosure makes their status ambiguous between public and private (Baudry et al. 2014) , even though gardeners must ensure their opening at least twice a week, and the opening and closing hours as well as garden information must be displayed.
This study addresses the issue of how FCG relate to environmental stewardship. To do so, we seek to provide empirical evidence on: (1) what motivates volunteer gardeners in French community gardens to undertake this activity, (2) what practices take place in the gardens, and (3) which individual and collective processes are associated with gardeners' experiences in the gardens. We define a process as a series of actions or events that happen naturally or are taken to produce something or achieve a result (http://dictionary.cambridge.org/dictionary/english/process).
METHODS

Study sites
The Ile-de-France region hosts most of the community gardens in France, and within this region, Paris and Seine-Saint-Denis are the departments with the greatest number of gardens (Graine de Jardins 2016) . Based on a preliminary mapping of all community gardens in both departments, we selected the study gardens based on their age, location, surface area, organizational structure (individual and/or collective plots), and status (perennial or ephemeral). We eventually studied seven gardens in Paris and three gardens located in the western part of the SeineSaint-Denis Department, respectively in Pré-Saint-Gervais (one garden) and in Montreuil (two gardens) (Fig. 1) . The three cities represent high population density: around 21,100 inhabitants per square meter in Paris, more than 25,500 in Pré-Saint-Gervais and 11,600 in Montreuil (Institut national de la statistique et des études économiques (INSEE) 2013). The 10 studied community gardens differ in their features (Table  1) , notably in their surface areas (mean: 570 m², range: 170-800 m²) and age (4-10 years old). Four gardens are located near other green spaces: Ramenas Voit Vert is located next to a children's playground with vegetation, Gobétue is located within a historical peach orchard, Perlimpinpin is in a public garden, and Deux Lauriers is in an old abandoned railway. Three gardens include organizers (one person employed in Le jardin sur le toit, two in Herold and Gobétue). In three gardens, individual plots are cultivated in addition to collective plots. Finally, most gardens (seven out of 10) have an ephemeral status. After the fieldwork was conducted (in [2014] [2015] , the garden Pouce Vert was closed by the municipality of Pré-Saint-Gervais. In the 10 studied gardens, we carried out ethnographic qualitative work, including participant observations and semistructured interviews (Beaud and Weber 2010) . All field studies were conducted by a single researcher, ACT.
Participant observations
From June to December 2014, participant observations were conducted in the gardens to understand ongoing individual and social processes and gardening practices. Each study garden was visited at least 10 times throughout the study, and each visit lasted at least 2 hours. Some visits occurred during social events, such as concerts, picnics, or workshops taking place in the gardens. All observations were recorded by means of field notes and pictures. Pictures were used as mnemonic material, and field notes were analyzed through an inductive method, in order to build an interview guide for further semistructured interviews.
Semistructured interviews
By using semistructured interviews, we provided a flexible and reflective framework, allowing the gardeners to express their conscious and tacit motivations and their experiences in the gardens. This framework provided a comfortable atmosphere to talk and gave gardeners enough time to put their experiences into words throughout the conversation.
From January to September 2015, ACT conducted semistructured interviews with 30 community gardeners and randomly asked a list of predefined questions ( Table 2 ). The interviews were individual and took place in the gardens. They were recorded, transcribed, and anonymized; notes were also taken during the interviews. Saturation (Strauss 1987 ) was reached after 30 interviews, when we could gain no additional information. All interviewed gardeners were regular users of the garden, i.e., they were present and practicing in the garden at least once a week. Interviews were aimed at understanding the first motivations of gardeners for participating in the garden and to https://www.ecologyandsociety.org/vol22/iss3/art28/ confirm, through gardeners' narratives, the gardening practices and processes recorded during the participant observations. The interviews were run on a voluntary basis and lasted on average 1½ hours (range: 40 min-3 h 30 min). From one to five gardeners were interviewed per garden, depending on the willingness of participants. Interviewed community gardeners Individual characteristics of the 30 people interviewed are summarized in Table 3 .
Qualitative data analysis
Following the principles of structural and elaborative coding (Saldaña 2009 ), we coded the notes taken during participant observations. Through several cycles of coding, we filtered, focused, and highlighted the salient features in our data. We then used this coding to analyze the interviews with the gardeners and classified gardeners' motivations for starting to volunteer, their gardening practices, and individual and collective processes associated with this practice. This combined method linking participant observation and openended interviews has been already used in similar studies (e.g., Barthel et al. 2010 , Krasny et al. 2012 , Bendt et al. 2013 . Combining information on what people do and say, recognize gardeners' motivations and processes emerging in gardens. The coding was carried out by author ACT, who conducted the interviews and participant observations. However, results were thoroughly discussed throughout the process by all three authors to reach consensus and ensure reliable assessment validity.
Features that emerged during the analyses were put in dialog with the theoretical propositions coming from environmental stewardship framework and conservation sciences.
RESULTS
Gardeners' motivations for participating in French community gardens
Environmental motivations
Fourteen out of the 30 interviewed gardeners declared that their first motivation for getting involved in the garden was environmental. We grouped in this category all the declared motivations that encompassed the will to make an ecological Ecology and Society 22(3): 28 https://www.ecologyandsociety.org/vol22/iss3/art28/ contribution to the environment and the feeling of responsibility toward the environment. We also included here all the expressions of willingness to increase individual or collective experiences of nature or being outdoors, including learning and educating about nature and human-nature interactions, as follows:
The desire to contribute to biodiversity conservation by improving urban biodiversity and raising people's awareness about human-nature relationships: 
Gardening practices
Gardeners do not use any chemicals, they use ecological and organic processes or treatments to avoid pests: they mix crops, they use natural enemies (e.g., ladybirds), they prepare natural insecticides (e.g., slurry of nettles), or they trap slugs in beer traps. These were learned from external sources (books, internet, gardening courses), but also by imitating other gardeners' https://www.ecologyandsociety.org/vol22/iss3/art28/ practices, or by an explicit transmission of knowledge from a gardener or an organizer to another gardener. Also, Le Pouce Vert has developed a program for composting and recycling Christmas trees that involves inhabitants from the neighborhood. In gardens with collective plots, the decisions concerning land uses and practices are taken collectively. Negotiations are needed to quell emerging conflicts. These conflicts are less common in gardens with organizers, because the organizer chooses and allocates land uses him/herself.
In every single garden, flowering plants are grown to attract insect pollinators. In all gardens but Victor Schoelcher, the gardeners install human-built structures to attract and host insects (insect hotels) and birds (nest boxes). In all gardens but Perichaux, gardeners preferentially grow traditional varieties of plants instead of varieties from the official French national catalog. They buy seeds from specific associations such as Kokopelli (Kokopelli 2016) , exchange seeds with other community gardens or associations, such as Incredible Edibles (Incroyables comestibles Paris 2016) . Nevertheless, due to difficulties in buying seeds from associations (e.g., purchasing by internet, do not always have stock for all varieties), the gardeners also buy seeds in garden centers like Truffaut (Truffaut 2016) . They also harvest their own seeds in the garden. In Herold garden, gardeners grow crops originating from the home country of one of the gardeners. Two gardens (Leroy Sème and Le Pouce Vert) have ponds, and five gardens include specific unmanaged areas devoted to spontaneously growing vegetation (i.e., wild plants). In French culture, wild plants growing spontaneously in gardens are often perceived negatively and are termed weeds (Menozzi 2007 ). Yet, most interviewed gardeners referred to wild plants not as "bad" but as opportunistic plants, and they also used the term "adventitious" to qualify them. In individual plots, the control of these plants is based on individual willingness: some gardeners dig them out and compost them; others leave leguminous plants to nourish the soil, to observe their flowers, or to discover potential new uses (for food, drink, fertilizer, etc.). In collective plots, weeds are more or less controlled and removed depending on the garden (removed weeds are always composted): in Herold, based on the organizers' advice, leguminous plants are kept as a cover crop that helps fix nitrogen in the soil; some weeds are left because they can be used as food (e.g., Taraxacum officinalis) or medication (e.g., Borago officinalis). In Perichaux collective plots, weeds are removed only in the trails. In Jardin sur le toit and Gobétue, they are mechanically removed only in areas where crops are grown. The same treatment is applied in Le Pouce Vert and Deux Lauriers, where gardeners make sure they keep wild plant species because they believe they offer habitat for animals. Finally, in Leroy Sème, Ramenas voit vert, and Perlimpinpin, weeds are systematically removed.
Furthermore, activities such as picnics, workshops, concerts, or balls are developed in all gardens except for Victor Schoelcher garden. These activities are led by the organizers if the garden has one. Elsewhere, they are organized by the gardeners themselves or anyone willing to become involved in the organization of such events.
Processes taking place in the gardens
Individual motivations for participating in the gardens and ongoing activities in the garden allow diverse types of individual and social processes to emerge, as follows: 
DISCUSSION
Gardeners' first motivations for participating in French community gardens
Through qualitative research, we explored the first motivations of regular users of FCG for volunteering in these activities. Our study supports previous studies of environmental stewardship volunteer motivations, designed by the authors as following: helping the environment (Ryan et al. 2001) , environmental purposes (Asah and Blahna 2012) or caring for the environment (Bramston et al. 2011) ; learning (Ryan et al. 2001) ; social motivations (Ryan et al. 2001) , social interactions (Asah and Blahna 2012), or social belonging (Bramston et al. 2011) , reflection (Bruyere and Rappe 2007) or defending and enhancing the ego (Ryan et al. 2001, Asah and Blahna 2012) . However, despite their apparent diversity, these motivations for starting to garden are all interrelated and enter in our classification in environmental, self, and social motivations. Based on our results, we propose enlarging these three categories of motivations, as follows:
Environmental motivations: this category includes the motivations "helping or caring for the environment" or "environmental purposes motivations," which refer mostly to restoration of natural areas. However, our results showed that gardeners refer to a much wider diversity of actions to enhance the environment, including: raise people's awareness about human-nature relationships, learn and educate about nature and human-nature interactions, and promote adults' and children's experiences of nature or "outdoors." Thus, we propose including in this category the learning motivations (e.g., Ryan et al. 2001 ) and the "being outdoors" motivation proposed by Bruyere and Rappe (2007) . This is particularly important, as the reduction of nature experiences is caused not only by a lack of nature in urban areas, but also by lifestyle factors (Pergams and Zaradic 2006) . Thus, greater experiences of nature could be gained by promoting interactions of people (including children) with nature across a range of urban habitats (Crumley 2000 , Barthel et al. 2010 , Hand et al. 2017 . We also included the wish to make direct contact with nature, which is part of the experiences referred to above; it has been proposed as an important predictor of ecological behaviors (Mayer and Frantz 2004; Soga and Gaston 2016) .
Self-motivations: this category includes the "reflection" motivation (Ryan et al. 2001 ), which involves personal or emotional benefits from volunteering, as well as the "escape" motivation (Asah and Blahna 2012 ) that refers to getting away from the stressful demands of everyday life. In our case, all motivations belonging to this category were driven by stress or shock in gardeners' personal lives. Indeed, all gardeners who mentioned this motivation referred to increased well-being after having started this activity. This result is consistent with the literature, which shows a positive relationship between regular contacts with nature and health: psychological well-being or mental distress (Keniger et al. 2013 , White et al. 2013 Hartig et al. 2014 , Shanahan et al. 2015 , McCracken et al. 2016 , general health (Kardan et al. 2015) or general mood (Capaldi et al. 2014) . However, in addition to these direct benefits, we propose including in this category symbolic meanings, mostly based on recollections and memories. Indeed, some gardeners evoked remembrances about gardening experiences or places they visited during childhood, together with associated well-being This could support the proposition of Krasny et al. (2014) about the sense of place as an important driver of environmental volunteering. Nevertheless, here, remembrances used as the first motivation to become involved in the garden are associated with autobiographical memory more than social-ecological memories as proposed by Krasny et al. (2014) .
Social motivation: this category includes the social motivations proposed by Bruyere and Rappe (2007) and by Asah and Blahna (2012) , especially in terms of meeting people and building social bonds. However, we propose also including in this category the gardeners' wish to build new social interactions that will challenge social and ecological issues, also referred to as "community motivations" (Asah and Blahna 2012) .
Our results are, therefore, largely consistent with previous studies on motivations for volunteering in community gardens in other contexts, showing the importance given by people to these aspects, https://www.ecologyandsociety.org/vol22/iss3/art28/ whatever the context. Interestingly, our interviewed gardeners mentioned only some of the motivations already expressed in the literature, and not the whole range previously recorded.
Compared with motivations expressed in other community garden studies (Guitart et al. 2012) , motivations recorded in FCG included neither fresh food consumption nor economic issues. This might be because FCG did not appear in a context of food deprivation or economic depression, contrary to other community gardens elsewhere in the world (e.g., Victory gardens in New York). In addition, although some gardeners are unemployed, the French system of unemployment insurance can buffer their economic difficulties. Food issues are sometimes mentioned in the interviews, but as an educational purpose, not as means of survival. Finally, increasing land accessibility, enhancing spiritual practice, project organization, values and esteem, career, or getting exercise, were not mentioned as primary motivations for participating in the gardens. As people's motivations may change over time (Ryan et al. 2001 ), further research is needed.
Gardening practices
Due to gardening practices, most FCG present biophysical features that favor biodiversity. Indeed, the diversity of land uses together with the presence of uncultivated areas (small wastelands) and ponds provide diverse habitats for wild species. Flowering plants, insect hotels, and nest boxes provide resources (food and refuge) for wild fauna (Cannon 1999 , Gaston et al. 2005a ; compost systems nourish the soil through nutrient supply and carbon sequestration (Martínez-Blanco et al. 2013 ) and provide habitat for many species (see Ødegaard and Tømmerås 2000) . Also, some gardens are located in urban green areas and can potentially act as ecological corridors, therefore improving connectivity between buffer zones (Palomino and Carrascal 2006 , Goddard et al. 2010 , Serret et al. 2014 . Thus, FCG could be important places to consider for purposes of urban biodiversity conservation. More generally, the environmentally friendly gardening practices implemented in the gardens differ from French normative representations of what a garden should be, i.e., very much controlled and totally devoid of wild plants (e.g., Thomas 1983) . Two specific normative and prescriptive visions are challenged in the study gardens. First, in the majority of the study gardens, gardeners let weeds grow, often out of curiosity, to discover their potential impact on other species and their potential human uses. This is in contrast to the systematic weed control generally implemented by farmers and gardeners to increase crop productivity (Fuhlendorf et al. 2009 ) and may be due to the fact that the main objective of these gardens is not food production. Second, gardeners use traditional seed varieties in contrast to the official recommendation to use those from official catalogs. The official seeds are sterile (they are mostly F1 hybrids) and prevent any local adaptation of the crops to human practices and local environmental conditions (Demeulenaere 2014) . However, the choice not to use official seeds is presented by the gardeners as a protest against the normative agricultural system and a willingness to participate in an alternative to the seed industry. This is, however, difficult to translate into practice because of the current French regulations and difficulties in accessing traditional seeds. Social networks allowing seed purchase and exchanges are nevertheless very well organized and foster social capital (Bodin and Crona 2008) . Social events organized in most of our study gardens are also occasions for gardeners to build in a community (Saldivar and Krasny 2004) and increase social capital.
Finally, as Barthel et al. (2010) proposed for allotments, FCG are places where social-ecological memories are important, through education and transmission, but also through conflict solving and negotiation toward collective management.
Processes taking place in the gardens
Our study highlighted how community gardens provide opportunities for individual and collective dynamic processes toward nature.
First, gardeners attach great importance to their sensory interactions with nature through vision, hearing, sense of smell, or touch. This is highly consistent with the literature showing that experiences of nature engage multiple senses, notably smells and tactile sensations that are greater in natural than in human-built contexts (Kaplan and Kaplan 1989) . Through these sensory experiences, gardeners consider their activities in the garden (e.g., growing plants, composting, observing plants and animals) as something contemplative and fascinating that makes them forget their worries, feel the time slow down, and feel good and relaxed. These results corroborate research showing the restorative effects of natural experiences, mainly through reducing mental fatigue (Kaplan and Kaplan 1989 , Hartig et al. 1991 , Kaplan 1995 , emotional and physiological stress recovery, stress reduction (Ulrich 1979 , Hartig et al. 2003 , and the feeling of being away from everyday routine (Hartig et al. 1991 , Kaplan 1995 . Other authors highlighted the benefits of exposure to natural environments on individual health and well-being (Maller et al. 2005 , Maas 2006 , Bowler et al. 2010 , Hartig et al. 2014 , particularly gardening (Soga et al. 2017 ).
These sensory experiences are not only self-dedicated, they can also be used in educational processes in the gardens (as noted by Schama 1995 , Misztal 2003 , Murdoch 2006 ). More generally, environmental education in the gardens is about far more than environmental conservation (like in main environmental education frameworks, Bengtsson 2016) , but refers to human relationships with and within the environment (see Berryman and Sauvé 2016) . Because it is place based, this education can integrate learning about local social-ecological dynamics (Tidball and Krasny 2010b) , even in cities. As such and besides their specificities, FCG, as other community gardens, are key arenas for environmental education (Ferris et al. 2001 , Krasny and Doyle 2002 , Doyle and Krasny 2003 , Bendt et al. 2013 ).
Indeed, some gardeners have constructed alone or collectively projects and/or their own business, such as consulting societies that allow unemployed, retired, and job-dissatisfied gardeners to cope with diverse types of individual wishes or needs. Hence, gardens constitute ideal arenas to turn acquired knowledge into a range of activities, such as garden management, communication, public advertisement, or negotiation. These collective dynamics can be strongly encouraged by the presence of key individuals, such as organizers or some gardeners, acting as social and environmental catalysts who provide leadership, trust, vision, and meaning (see Folke et al. 2005) . These people play a crucial role in activating the social capital (Krishna 2002) , in addition to collective organization.
As mentioned above, it is now widely acknowledged that urban green spaces may play an important role in preserving biodiversity, notably by providing natural habitats (Gaston et al. 2005b, Kadlec et . Our study goes one step further, and thus supports previous studies by showing that FCG are also very important for maintaining relationships in cities, not only toward nature but also among people (Barthel et al. 2010 , Bendt et al. 2013 . Gardeners can develop new social relationships with people in the garden, with people living close to the garden, as well as with people from other community gardens or associations, in solidarity networks. As Agustina and Beilin (2012:447) mentioned, "community gardens provide a space to make the unfamiliar familiar." In our case, through gardening, gardeners renew their relationship to the urban way of life, to natural entities, or to society. This is consistent with the literature, showing that community gardens contribute to improving neighborhood involvement (Armstrong 2000) , social cohesion (Shinew et al. 2004 , Maas et al. 2009 , Francis et al. 2012 , de Vries et al. 2013 , and social inclusion (based on shared norms and values, positive and friendly relationships, and feelings of belonging) (Hartig et al. 2014) .
These renewed relationships can help gardeners face local challenges. The two most common challenges are (1) competition for land use in a densification context (Schmelzkopf 1995) and (2) soil pollution (Armstrong 2000 , Wakefield et al. 2007 ). Gardeners develop a sense of place (Stedman 2002 ) that makes painful the possibility of a garden's closure. Interestingly, even if local challenges are considered as negative experiences, they did not prevent any action. Instead, they were considered as opportunities for people to learn about these problems and to face them creatively. Likewise, gardeners are confronted with systemic difficulties or world visions (e.g., concerning seed provisioning, weed control, legal constraints for crops). However, the different dynamic processes going on within the garden allow some gardeners to develop the ability to adaptively deal with these issues. Nevertheless, following Colding and Barthel (2013) , these external and administrative constraints could restrict the capacity of citizens to practically engage in urban social-ecological systems.
CONCLUSION
In this study, we showed a diversity of social-ecological dynamics associated with community gardens. All these processes are closely interrelated (Fig. 2) with feedback loops and take place in different dimensions (individuals, groups and nature).
We observe that people volunteer for the same activity for diverse needs and/or motives. The involvement in the gardens affords opportunities to fulfill those needs and/or motives through different interrelated processes between the individual with him/ herself, the human collective, and nature. Thus, FCG provide arenas for transforming experiences of nature (Clayton et al. 2017) . By allowing transformed experiences of nature, community gardens enhance both urban nature and people's wellbeing. But FCG can be considered as environmental stewardship practices for other reasons, notably because they provide creative ways to respond to urban challenges. In addition, we could say that apart from cultivating plants, these gardens allow cultivation of new values, i.e., relational values, defined as values not given to things but derivative of relationships and responsibilities to them (Chan et al. 2016) . Indeed, the garden is not important in itself but becomes important because it allows the different dimensions of a social-ecological system to be connected. The values that are encouraged in these places provide opportunities for innovative creative conservation (see Chan et al. 2016) , which reflects how caring for ourselves extends to caring for others, place, and nature.
Without claiming that community gardens can cope alone with urban challenges and conservation, we highlighted their relevance at the local level, as places that permit citizens to reconsider social and ecological interdependencies. Further studies are needed to evaluate their social-ecological impacts at a larger scale in space and time.
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